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ABSTRACT (Maximum 200 Words)
"Fostering intellectual curiosity" is an important educational coal at most colleges and universities and has been highlighted as a key educational outcome at the United States Air Force Academy.
In this study, we analyze the effect of choice of projects on the intellectual curiosity of Air Force Academy cadets enrolled in a basic statistics course. Cadets chose from three alternative projects which applied the same probability and statistical concepts, but set these concepts in different topical contexts. Our results indicate that when students were given a choice of project, they both enjoyed the project more and were more interested in the topic of the project, but this enjoyment did not translate into improved scores. Officers who are intellectually curious; officers that are driven to learn more about a subject than what is merely required by the assigned task. During the Fall 1996 semester, faculty convocations were held in each department to discuss helps and hindrances to academic curiosity. A recurring theme in these discussions was that student choice is essential to the development of intellectual curiosity.
Our goal in this research was to determine whether we could increase the intellectual curiosity of cadets by allowing them to choose a project topic from three alternatives. The three alternative topics applied the same probability and/or statistical concepts but set these concepts in different contexts, therefore appealing to the different interests of the cadets.
The following research questions were established:
(1) Will students with a choice of projects achieve better scores?
(2) Will students with a choice of projects spend more time on their projects?
(3) Will students with a choice of projects enjoy the project more?
(4) Will students with a choice of project show more interest in the mathematics of the project?
(5) Will students with a choice of project show more interest in the topic of the project?
(6) Will students with a choice of project show a greater appreciation for probability and statistics?
(7) Will students with a choice of project gain more knowledge of probability and statistics?
(8) Will students with a choice of project want to learn more about probability and statistics?
(9) Will students with a choice of project want to learn more about the project topic?
We also established research questions to improve the quality of our projects in future semesters:
(10) Will certain project topics appeal more to female students? Math 300 was chosen for this study because cadets enrolled in Math 300 have traditionally exhibited a low level of motivation and intellectual curiosity. All students in the Fall 1996 offering of this course responded "definitely false" to the statement "I had a strong desire to take this course" on the Instructional Development and Effectiveness Assessment (iDEA) student critique (Center for Faculty Evaluation and Development, Kansas State University, 1988).
Procedures
The syllabus for Math 300 includes four projects, one near the end of each block of instruction. Only the Block II and Block III projects were included in this study. The 22 sections
(classes with about 20 students per class) of the course were divided into two groups with 11 sections in each group. Nine instructors were assigned to teach the course and all nine participated in the experiment. To minimize instructor workload, all of an instructor's sections were randomly assigned to one of the two groups. The study employed a design in which group I had a choice of three alternatives for the Block II Project and group II had a choice of three alternatives for the Block III Project. The group that did not have choice of project had instead a choice of partners. This design allowed all students the opportunity for choice of project and not partner for one project and then choice of partner and not project for the other project. This was done to give the cadets a sense of fair treatment. In addition, it provided the opportunity to determine which is more desirable; choice of project or choice of partner.
The focus of the Block II project was probability. Three parallel projects were designed (see Appendix 1). Students in the sections with a choice of Block II project (group I, treatment group) were provided with a one paragraph description of each of the three projects and instructed to choose the project that appealed to them most (see Appendix 1). Instructors then assigned students to two and three person teams according to the project chosen (two-person teams were the standard). The teams were formed within sections.
Students in the remaining sections (group II, comparison group) were instructed to select a partner to work on the assigned project as a team (sections with an odd number of students had one three-person team). Students were not pre-briefed on the study, but were told that some sections had a choice of projects and other sections had a choice of partners.
The treatment and comparison groups were switched for the Block III project. Group II became the treatment group and group I became the comparison group. The focus of the Block III project was hypothesis testing. Again, three parallel projects were designed (see Appendix 2) and students in the sections with a choice of project were asked to choose a project based on a oneparagraph description.
The course topics, textbook, handouts, reading assignments, and homework assignments were identical for the two groups. To control for grading variations, each instructor was assigned to grade only one of the three projects using a standardized scoring rubric.
Results
Group Parity
Before comparing project scores for the two groups, we compared hourly exam scores to ensure that the groups were approximately equal in mathematics aptitude. Analysis of scores for the three hourly exams revealed that the two groups had comparable probability and statistics ability (using a multivariate analysis of variance to account for the correlation between hourly exams while simultaneously testing for equality of hourly exam mean scores resulted in a p-value of 0.6139). See Table 2 for descriptive data on project scores.
Surveys
Students responded to surveys about the projects after the projects were turned in but before they were scored. The first survey referenced the Block II project. The survey revealed that, when contrasted with students in group II, students in group I (the treatment group): (1) enjoyed working on the project more (t = 3.0, df = 253, p = 0.003); (2) were more interested in the project topic (t = 4.48, df = 253, p = 0); (3) improved their knowledge of probability and statistics more t = 2.68, df = 264, p = 0.008); and (4) wanted to leam more about the project topic (t = 3.37, df = 246, p.= 0.001).
Treatment and comparison groups were switched for the Block III project. After the Block III project was collected by the instructors, the students responded to a second survey. The survey revealed that, when contrasted with students in group I (the comparison group), students in group II (the treatment group): (1) spent more time working on the project Q_ = 2.28, df = 241, p = 0.023); and (2) were more interested in the project topic t = 2.05, df = 228, p = 0.041).
The results of the two student surveys are reported in Table 3 .
Additional survey items were analyzed to determine which projects were preferred by students and whether project choices correlated with gender or academic major.
Analysis of the first survey revealed that over 55 percent of students chose the "Bombs" project, 31.3 percent chose the "Ball Games" project, and 13.4 percent chose the "Babies" project (see Appendix I for project descriptions). Percentages for female students were 38.1, 33.3, and 25.6
respectively. Percentages for male students were 59.3, 30.8, and 1.0 respectively (see Table 4 ).
Three categories for academic majors were created. The 54 students majoring in basic sciences, biology, chemistry, computer science, math, operations research, physics, and space operations were classified "Major A;" the 49 students enrolled in engineering majors were classified "Major B;" and the 164 remaining students majoring in humanities, social sciences, English, economics, geography, history, legal studies, management, and political science were classified "Major C." The "Bombs" project was the top choice by students in all categories of major (see Table 4 ).
Similar analyses were performed using items on the second survey. Of those students given a choice, 44.5 percent of the students selected the "Food for Thought" project, 41.9 percent selected the "College Life" project, and 13.5 percent selected the "Military Life" project (see Appendix 2 for project descriptions). Over 65 percent of the female students chose the "Food for Thought" project, with the remainder of the female students split evenly between the "Military Life" and "Collegiate Life"
projects. The most preferred project for male students was "Collegiate Life" '47.6 percent), with 39.7
percent choosing "Food for Thought" and 12.7 percent choosing "Military Life" (see Table 4 ). "Food for Thought" was the top choice for students in Major A, "Collegiate Life" was the top choice for Major B, and the top choice for Major C was evenly split between the two (see Table 4 ).
Additional questions on the second survey asked students to define their preferences. Fiftysix percent of the students preferred a choice of partner over a choice of project. Only 20 percent preferred to choose their project; 24 percent had no preference. Most students (72 percent) preferred to work with a team. Only 12 percent preferred to work alone while 17 percent had no preference. A majority of students (58 percent) responded that they preferred a project designed by the course instructors over a project they designed themselves (14 percent), with 28 percent having no preference (see Table 5 ).
Discussion and Conclusions
When students were given a choice of three projects they both enjoyed the project more and were more interested in the topic of the project. This seems self-evident; we expected students to choose topics they were interested in. For Project II, this also translated into a student sense of improved knowledge of probability and statistics and a desire to study the topic more. These same results were not reflected in the Project III survey even though the treatment group here indicated that they studied more. The best summary for this analysis is that students enjoyed the topic and project more if they were given a choice of topic, but this enjoyment did not translate into improved scores.
Another interesting finding was that even though students enjoyed the project more if they selected the topic, they stated that they preferred to select their partner to selecting the topic. This finding may be partially explained by the course being a required course outside of students' area of interest. Because mathematics is potentially a difficult subject, students may be more comfortable working with someone they know. Students may also prefer to choose a partner to lower their risk of being assigned a "dud" for a partner. We recommend replicating the experiment in a course with math majors and compare choice of project with choice of partner. In this study, "choice" is defined as a student se'&cting one of three projects designed by instructors, thus, a weak manipulation of student choice. We recommend a stronger manipulation of student choice; a study in which students choose from among a larger array or projects or design their own projects.
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We did find that gender and major impacted the choice of topic. This again seems like a forgone conclusion, but it is often overlooked in a class where only one project topic is offered. An area of further research would be to compare these survey results with the results from a course in which students develop their own project topics. In our study only a small number of students indicated they would prefer to develop their own project.
In our core course, students appeared to be in a survival mode. They were interested in doing what was necessary to complete the class. Although our results indicate that the students in the study preferred to work in teams of their own choosing with a project developed by the instructor, students with a choice of project exhibited better attitudes toward the project. We recommend that student choice be more fully incorporated into required college courses and that a more robust application of student choice be investigated. Note. The scale used for all survey items (except study time) was:
.1 = stronailv agiree, 2 =agree, 3 =neutral, 4 =disa-gree, 5 =strongly disagree 
